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DETAILED ACTION 

This office action is in response to the filing of the request for reconsideration on 
1 June 2004. Claims 1-25 are pending. 

Applicant's request for reconsideration of the finality of the rejection of the last 
Office action is persuasive and, therefore, the finality of that action is withdrawn. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvbus at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Jang 

et al. (6,037,018) in view of and Jang (6,004.863). 

Jang et al. disclose a method of forming shallow trench isolation regions 

where a oxide layer (20) is deposit on a semiconductor substrate (10); silicon nitride 

etch stop layer (24) in deposited using a chemical vapor process (CVD) on the oxide 

layer (20); etching a plurality of isolation trenches (28) through the silicon nitride etch 

stop layer (24) into the semiconductor substrate (10); forming a liner layer (36) in the 

isolation trenches (28); depositing an oxide layer (50) over the silicon nitride etch stop 

layer (24) and within the isolation trenches (24) using a high density plasnfia chemical 

vapor deposition (HDP-CVD) and then removing the silicon nitride etch stop layer (24). 

Jang et al. further disclose the silicon nitride etch stop layer (24) having a thickness 
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between 1000 and 2000 Angstroms (col. 4, line 48 thru col. 8, line 56). Jang et al. do 
not disclose narrow active areas and wide active areas of the semiconductor substrate 
are left between the isolation trenches and etching away the oxide layer overlying the 
silicon nitride etch stop layer, whereby the oxide layer within the isolation trenches is 
disconnected from the oxide layer overlying the etch stop layer. 

Jang et aL discloses a method of forming shallow trench isolation regions where 
a oxide layer (32) is deposit on a semiconductor substrate (30); silicon nitride etch stop 
layer (34) in deposited using a chemical vapor process (CVD) on the oxide layer (32); 
etching a plurality of isolation trenches (33) through the silicon nitride etch stop layer 
(34) into the semiconductor substrate (30); depositing an oxide layer (36) over the 
silicon nitride etch stop layer (34); etching away the oxide layer (36) overlying the silicon 
nitride etch stop layer (34), whereby the oxide layer within the isolation trenches (33) is 
disconnected from the oxide layer overlying the etch stop layer (34) (Fig. 1 1 ); and then 
removing the silicon nitride etch stop layer (34) (col. 12, line 53 thru col. 16, line 60). 
Jang further discloses narrow active areas and wide active areas of the semiconductor 
substrate are left between the isolation trenches (33) (Fig. 8). 

Since Jang et al. and Jang are both from the same field of endeavor, a method of 
forming shallow trench isolation regions, the purpose disclosed by Jang would have 
been recognized in the pertinent art of Jang et al. Therefore, it would have been 
obvious to one ordinary skill in the art at the time the invention was made to modify 
Jang et al. by narrow active areas and wide active areas of the semiconductor substrate 
are left between the isolation trenches and etching away the oxide layer overlying the 
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silicon nitride etch stop layer, whereby the oxide layer within the isolation trenches is 
disconnected from the oxide layer overlying the etch stop layer as taught by Jang to 
enhance planarization of the fill layer (col. 3, line 54 thru col. 4, line 5). 

Referring to claim 3, Jang et al. the silicon nitride etch stop layer of claim 1 
wherein the silicon nitride etch stop layer may have a thickness between 1000 and 2000 
Angstroms (col. 4, lines 32-35). It is noted that the specification contains no disclosure 
of either the critical nature of the claimed concentrations or any unexpected results 
arising there from. It would have been obvious to one of ordinary skill in the art to have 
the thickness of the silicon nitride etch stop layer to have a thickness between 1500 and 
2500 Angstroms since it has been held that "In such an situation, the applicant must 
show that the particular range is critical, generally by showing that the claimed range 
achieves unexpected results relative to the prior art range." In re Woodruff, 919 F.2d 
1575, 16 USPQ2d 1934 (Fed. Cir. 1990) See MPEP § 2144.05. 

Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jang et al. in view of Jang as applied to claims 1-4 above, and further in view of Fu et 
al. (6,426,272). 

Jang et al. in view of Jang disclose the subject matter claimed above except 
removing the silicon etch stop layer using a hot phosphoric acid (H3PO4) dip. 

Fu et al. disclose a method of forming shallow trench isolation regions where a 
oxide layer (12) is deposit on a semiconductor substrate (10); silicon nitride etch stop 
layer (14) in deposited using a chemical vapor process (CVD) on the oxide layer (12); 
etching a plurality of isolation trenches (25) through the silicon nitride etch stop layer 
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(14) into the semiconductor substrate (10); forming a liner layer (30) in the Isolation 
trenches (25); depositing an oxide layer (40) over the silicon nitride etch stop layer (14) 
and within the isolation trenches (25) using a high density plasma chemical vapor 
deposition (HDP-CVD); etching away the oxide layer (40) overlying the silicon nitride 
etch stop layer (14) and then removing the silicon nitride etch stop layer (14) using a hot 
phosphoric acid (H3PO4) dip (col. 2, line 51 thru col. 3, line 50). 

Since Jang et al. and Fu et al. are both from the same field of endeavor, a 
method of forming shallow trench isolation regions, the purpose disclosed by Fu et al. 
would have been recognized In the pertinent art of Jang et al. Therefore, it would have 
been obvious to one ordinary skill in the art at the time the invention was made to 
modify Jang et al. by removing the silicon nitride etch stop layer using a hot phosphoric 
acid (H3PO4) dip as taught by Fu et al. to reduce defects (col. 1, lines 36-43). 

Claim 7 Is rejected under 35 U.S.C. 103(a) as being unpatentable over Jang et 
al. in view of Jang as applied to claims 1-4 above, and further in view of Hao et a. 
(6,403,483). 

Jang et al. in view of Jang disclose the subject matter claimed above except 
fabricating semiconductor device structures on the semiconductor substrate between 
the isolation trenches. 

Hao et al. disclose a method of forming shallow trench isolation regions where an 
oxide layer (120) Is formed on a semiconductor substrate (100), forming a silicon nitride 
etch stop layer (160) over the oxide layer (120), using a chemical vapor process (CVD); 
etching an isolation trench (220) through the silicon nitride etch stop layer (160) and the 
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oxide layer (120) into the semiconductor substrate (100); lining the isolation trench with 
an oxide (300); depositing an oxide layer (400) over the silicon nitride etch stop layer 
(160) and within the isolation trench (220) using a high density plasma (HDP); etching 
away the oxide layer (400) overlying the silicon nitride etch stop layer (160), then 
removing the silicon nitride etch stop layer (160) and further fabricating semiconductor 
device structures (710, 730) on the semiconductor substrate (100) between the isolation 
trench (220). Hao et al. further disclose the silicon nitride etch stop layer (160) having a 
thickness between 2000 and 4000 Angstroms (col. 3, lines 1-51). 

Since Jang et al. and Hao et al. are both from the same field of endeavor, a 
method of forming shallow trench isolation regions, the purpose disclosed by Hao et al. 
would have been recognized in the pertinent art of Jang et al. Therefore, it would have 
been obvious to one ordinary skill in the art at the time the invention was made to 
modify Jang et al. by fabricating semiconductor device structures on the semiconductor 
substrate between the isolation trenches as taught by Hao et al. to prevent gaps in the 
isolation structures (col. 2, lines 1 and 2). 

Allowable Subject Matter 
Claims 8-25 are allowed. 

The following is a statement of reasons for the indication of allowable subject 
matter: prior art does not anticipate, teach, or suggest a method of forming shallow 
trench isolation regions where a first silicon nitride etch stop layer in deposited using a 
chemical vapor process (CVD) on to a semiconductor substrate; etching a plurality of 
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isolation trenches through the first silicon nitride etch stop layer into the semiconductor 
substrate, whereby narrow active areas and wide active areas of the semiconductor 
substrate are left between the isolation trenches; depositing an oxide layer over the first 
silicon nitride etch stop layer and within the isolation trenches using a high density 
plasma chemical vapor deposition (HDP-CVD); depositing a second silicon nitride etch 
stop layer over the oxide layer, removing the second silicon nitride etch stop layer 
overlying the wide active areas, etching away the oxide layer overlying the first silicon 
nitride etch stop layer, the removing the first silicon nitride etch stop layer and the 
second silicon nitride etch stop layer, wherein the etch stop layer and oxide residues are 
removed without using a polishing process to complete planarized the shallow trench 
isolation regions. 

Response to Arguments 

Applicant's arguments, see the paper filed on 1 June 2004, with respect to the 
rejection(s)of claim(s) 1-7 under 35 U.S.C. 103 have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made In view of Jang (U.S. Patent # 
6,004,863). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Pamela E Perkins whose telephone number is (571) 
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272-1840. The examiner can normally be reached on Monday thru Friday, 9:00am to 
5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Amir Zarabian can be reached on (571) 272-1852. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



PEP 



mR ZARABIAN 
. JSGHY PATENT EXAMINER 
tCHmOGY CENTER 2800 




